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A MAJOR HIS10COMPA713ILITY COMPLEX ANTIGEN FOR USE AS 
VACCINE AGAINST AN IMMUNODEFICIENCY VIRUS 

- 1 - 

VACCINES 

This invention relates to vaccines against 
immunodeficiency viruses. 

Cynomolgus macaques vaccinated with either 
5 inactivated partially purified simian immunodeficiency 
virus (SIV) , fixed SIV-infected C8166 (a human T 
lymphoblastoid cell line) cells or fixed uninfected C8166 
cells can be protected against a challenge infection with 
the 32H isolate of SIVmac 251 (grown in C8166) 1 * 2 . 
10 Protection is correlated with the levels of antibody 

response to cellular antigens in the human cells from which 
the virus immunogen was grown 26 . However, the mechanism 
of protection is unclear. 

We have analyzed sera from these monkeys. We 
15 have found that there is positive correlation of protection 
with antibody response to the HLA class I molecule. 
Furthermore, sera from protected monkeys inhibited 
xenoantigen but not alloantigen-induced monkey T cell 
proliferation in vitro and the inhibition could be blocked 
20 by adsorption with murine P815 cells transfected with human 
HLA class I genes. 

Accordingly, the invention provides a major 
histocompatibility complex (HHC) class I antigen for use in 
a method of treatment of the human or animal body by 
25 therapy, in particular for use as a vaccine against an 
immunodeficiency virus. 

The invention also provides a pharmaceutical 
composition comprising a pharmaceutically acceptable 
t carrier or diluent and, as active ingredient, a MHC class I 
30 antigen. The invention further provides use of a Ifflc class 
I antigen in the manufacture of a medicament for use as a 
vaccine against an immunodeficiency virus. 

The antigen is preferably a human class I 
antigen. The class I molecule may therefore be HIA-A, HLA- 
35 B or HLA-C or ^-microglobulin (£ 2 m) which is the /3-chain 

of the HLA class I molecule. The antigen may be the entire 
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class I molecule in which the heavy chain is HLA-A, HLA-B 
or HLA-C. These are known antigens and can be obtained in 
purified form. They may be prepared as recombinant 
proteins. 

5 Alternatively, the class I antigen may be given 

presented by transfected cells, i.e. by cells transfected 
with a gene encoding the antigen and which consequently 
express the antigen. Transfected cells which may be 
administered to a human may be transfected cells of a human 

10 diploid cell line. Such cell lines have been tested for 
safety for the purpose of human vaccine manufacture. An 
appropriate cell line is the MRC5 cell line. 

Allogenic lymphocytes which present a class I 
antigen may be administered to a patient. The lymphocytes 

15 may be given as live cells, for example as a blood 

transfusion. Alternatively they may also be given as fixed 
or inactivated cells. The lymphocytes may be ones in which 
the expression of the class I antigen "has been enhanced, 
for example by stimulation with a mitogen or gamma- 

2 0 interferon. 

The antigen may be used to vaccinate a host 
against an immunodeficiency virus. The host may be a human 
or animal but typically it will be wished to vaccinate a 
human against a human immunodeficiency virus (HIV) . That 
25 virus may be HIV-l or HIV-2. A prophylactic treatment for 
disease states attributable to infection by an 
immunodeficiency virus can therefore be provided. The 
class I antigen may in particular act as an AIDS vaccine. 

An effective amount of the antigen is 

3 0 administered to a host it is wished to vaccinate. The 

antigen can be given parenterally , for example 
subcutaneously or intramuscularly. The amount of antigen 
per dose depends on a variety of factors such as the age 
and the condition of the subject involved. A parenteral 
35 dose typically consists of from 20 /ig to 1 mg of antigen, 
for example from 50 to 500 jig of antigen. A number of 



15 



WO 94/01 130 

PCI7CB93/01459 



- 3 - 

doses may be given, for example from 2 to 4 doses over a 
period of up to six months. Each dose may be given one or 
two months apart. 

An agent for use as a vaccine against an 
5 immunodeficiency virus is therefore provided. A 
pharmaceutical composition also comprising a 
pharmaceutical^ acceptable carrier or diluent can be 
formulated. The composition is thus sterile and pyrogen- 
free. The composition may also comprise an adjuvant such 
10 as Al(OH) 3 or saponin. 

Compositions for intramuscular or subcutaneous 
injections may contain together with the antigen a 
pharmaceutical^ acceptable carrier, e.g. sterile water 
olive oil, ethyl oleate, glycols e.g. propylene glycol, 'and 
if desired, a suitable amount of lidocaine hydrochloride. 

The MHC class I antigens can be safely used by 
virtue of their negligible toxicity. 

The following Examples illustrate the 
invention. In the accompanying drawings: 

Figures la - d show the results of 
radioimmunoprecipitation followed by SDS-PAGE, and 

Figure le shows the result of flow cytometry 

analysis. 

Example l 

1. Monkeys were vaccinated as follows: 1179- 
182, 4 x 500 fig formalin-fixed SIVmac 251 (32H isolate; 
11/88 pool) + SAF-1 adjuvant subcutaneous ly (sc) ; J134-i 37 , 
3 x 500 fxg formalin-fixed SIV mac 251 + ribi adjuvant 36 , 
sc; J138-141, 4 x 100 /ig formalin-fixed SIVmac 251 + RIBI 
sc; 1217-220 and J68-71, 4 and 2 doses respectively of 2 x 
10 6 SIVmac 25-1 infected C8166 cells fixed with 
glutaraldehyde + Quil-A adjuvant, sc; J72-75, 2 doses of 2 
x 10* C8166 cells fixed with glutaraldehyde + Quil-A 
adjuvant, sc. All the animals were challenged 
intravenously with ten 50% monkey infectious doses (MID 50 ) 
SIVmac 32H isolate, H/88 pool (grown in C8166 cells) 1 ° 
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week after the final boost. 

With the exception of monkeys J68-70, J72 and 
J73, the protected animals were not given a booster 
vaccination before rechallenge with the same preparation of 
5 virus stock. Protection was determined using the 

previously described method of polymerase chain reaction 
(PCR) for SIVmac proviral DNA with gag , pol as primers 7 as 
well as by virus isolation using direct cocultivation of 
monkey peripheral blood mononuclear cells (PBMC) with C8166 

10 cells. Virus was detected by the appearance of cytopathic 
effects (CPE) and confirmed by immunf luorescence of virus 
antigen on infected cells using standard methods. Cultures 
which did not show CPE were maintained for at least 2 8 days 
before being discarded as negative. 

15 a-d, Actively dividing C8166 cells (20-30 x 

10 6 ) were labelled for 6 hr with O.SmCi 35 S-methionine in 
methionine-f ree RPMI medium containing 10% foetal calf 
serum (FCS) , lysed and radioimmune precipitated as 
previously described 8 . The washed immune complexes were 

2 0 reduced and electrophoresed in a 12.5% acrylamide gel. 
Gels were treated with Amplify (Amersham) , dried and 
exposed to Kodak X-Omat RP film at -70 # C. 

e, One hundred /xl of a suspension of 1 x 10 6 
P815 or P815 cells transfected with human HLA class I 

25 molecules B27 (P815-B27) per ml in RPMI 1640 containing 10% 
FCS were incubated with 100 /il of serial 4 fold dilutions 
(1/30 - 1/7680) of monkey plasma (from day of challenge) 
containing 0.1% sodium azide for 30 min at 4*C. The cells 
were washed thrice in RPMI with 10% FCS and sodium azide 

30 before a further 30 min incubation with 100 /il of 1:100 of 
rabbit antibody to human immunoglobulin conjugated to FITC 
(DAKO) . The cells were washed as before and resuspended in 
PBS containing 1% formaldehyde. The percentage and peak 
channel fluorescence were analyzed on a FACS Consort 3 0 

35 (Becton Dickinson) . The end-point titre was taken as the 
dilution where >20% of the cells were positive. 
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The results are shown in Figure l. Figures la 
to le show that sera from protected monkeys contain 
antibodies specific for human HLA class I molecule. 

a, 35 S-methionine labelled C8166 cell lysates 
were immune precipitated with prebleed (B) and hyperimmune 
(A) plasma (20 M 1) from monkeys vaccinated with inactivated 
purified SIVmac (1179, 1180, 1181, 1182), fixed SIV 
infected C8166 cells (1217, 1219, J68, J69, J71) or C8166 
cells (J73, J75). With the exception of J71, J75 and 1219, 
all the other monkeys were protected against SIVmac 251 
(grown in C8166 cells) challenge infection. 

b, In tracks 1181 + W6/32 and anti-0 2 m + H82", 
the radiolabeled lysate was pre-precipitated twice with ' 
plasma from 1181 or anti-£ 2 m before subsequent 
precipitation with mAb W6/32 (specific for a monomorphic 
determinant on human MHC class I molecule HIA-A, -B, -C) or 
1182 plasma respectively. 

c, Similarly, in track 1181 + OKTll, 
precipitation with mAb OKTll was subsequent to that with 

20 H81 plasma. 1181 PB denotes pre-immune plasma. 

d, 35 S-methionine labelled cell lysates of a 
Herpes papio transformed monkey B lymphoblastoid cell line 
were immune precipitated with 25^ul prebleed or hyperimmune 
plasma from protected monkey 1181 and 2^x1 (ascites fluid) 

25 of. mAb W6/32 or L243 (specific for nonpolymorphic 
determinants of human class II molecule HIA-DR) . 

e, FACS analysis of anti-human HLA class I 
reactivity by prebleed and hyperimmune plasma from a 

.representative monkey, usi, using mouse P815 cells 
30 transfected with HLA B27. Results similar to b-e were 
obtained with sera from other protected monkeys. 
2 - Paction of cellular Antigen* » n stv f ^ ^ r-, 
virions by enzyme- 1 inked jmmn n osorbent assay fT ryre M 

The 32H cognate isolate of SIVmac 251 and the 
HIV-i isolate GB8 were grown in C8166 cells and partially 
purified by gel exclusion chromatography to minimise loss 
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of envelope glycoprotein . Both virus preparations were 
inactivated with formalin and dialysed into phosphate- 
buffered saline (PBS) before use. For the ELISA assay, 
50m1 of SIVmac (2^g/vxl) or HIV-l (16/ig/ml) diluted in 0.1M 
5 carbonate buffer pH 9.6 were added to each well of a 96 
well microtitre plate (Nunc, Maxi Sorb) and all subsequent 
steps carried out as previously described 10 . 

Monoclonal antibodies (mAbs) and rabbit 
antibody to human immunoglobulin conjugated to horse radish 

10 peroxidase (1:100, DAKO) were diluted in PBS containing 

0.05% Tween 20 and 10% heat-inactivated New Born Calf serum 
(HI NCS) . Dilutions of mAb used were 1:100 for ascites * 
fluid, 2 0-50/xg/ml for purified immunoglobulin and neat 
spent tissue culture supernatant. All washes were with PBS 

15 containing 0.05% Tween 20. The substrate used was 2,2'- 
Azino-bis (3-ethylbenzthiazoline-6-sulf onic acid) (SIGMA) 
and the optical density (O.D.) was measured at 405nm. 

The results are shown in Table 1. Values (mean 
± 1 SEM, N=6) that were five times higher than the negative 

2 0 control reading were considered as positive (in bold type) . 
The mAbs used were obtained from the AIDS directed 
programme, KRC (ADP373, ADP317, ADP318, ADP33 6, ADP3 51, 
ADP3 56, ADP359) ; the American Type Tissue Culture 
Collection (W6/32, L203, L227, L243, OKT3) ; Bristol-Myers 

25 Squibb, Seattle (9.3) and OKT11 and nm31 were kind gifts 

from Dr. D. Cantrell, ICRF, Lincoln's Inn Field, London and 
Prof. A. McMichael, Institute for Molecular Medicine, 
Oxford respectively. All the mAb used have been checked 



WO 94/01130 



PCI7GB93/01459 



- 7 - 

for activity using flow cytometry (data not shown) . 
Table 3. 



Antibody 


Antigen 






None 





ADP373 IgG 2a 


SIV env gpl60 


ADP317 IgG3 


HIV-1 env gpl60 


W6/32 IgG2 a 


HIA-A,-B,-C 


OKT3 IgG2 a 




HT A Place TT 


1203 IgGj 


HLA Class II 


1227 IgG 1 


HLA Class II 


1243 IgG2 a 


HLA Class II 


nm31 IgG 


QJ2 


OKT11 IgG2a 


CD28 


9.3 IgG2a 


CD4 


ADP318 IgGj 


CD4 


CD4 


ADP336 IgG2 a 


CD4 


ADP351 IgG 2a 


CD4 


ADP356 IgG2j3 




ADP359 IgG 





O.D. Reading 



SIV 



HIV 



0.06 ± 0*007 
0.344 ± 0.025 
ND 

0.333 ± 0.038 
0.314 ± 0.06 
0.017 ± 0.001 
0.017 ± 0.001 
0.05 ± 0.009 
0.036 ± 0.004 
0.043 ± 0.009 
0.03 ± 0.002 
0.014 ± 0.002 
0.058 ± 0.006 
0.025 ± 0.003 
0.036 ± 0.002 



0.014 

0.116 
0.113 
0.323 
0.012 
0.008 
0.058 
0.032 
0.027 
0.014 
0.011 
0.062 
0.020 
0.033 
0.007 



± 0.003 
ND 

± 0.0O5 
± 0.012 
± 0.008 
± 0.004 
± 0.001 
± 0.01 
± 0.008 
± 0.003 
± 0.002 
± 0.006 
± 0.002 
± 0.008 
± 0.001 
± 0.001 



3 - InlUfritjon Xenoantiaen- driven Monkey 7 r^n 
Proliferation by Sera from Protected MnnVpyc 

Monkey PBMC were isolated from defibrinated blood 
(obtained from monkeys vaccinated with SIV env) by 
centrifugation on percoll gradients. PBMC at 1 x 10 6 per 
ml RPMI 1640 containing 10% autologous serum and 2- 
mercaptoethanol (5 x 10' 5 M) were dispensed at 100/xl/well 
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into a 96 well flat-bottomed plate (Costar) . 

Then 50/x 1 of the indicated dilutions of sera (all 
heat inactivated at 56 'C for 4 5 min) from protected (P) or 
not protected (NP) monkey or medium were added to the 
5 wells. This was followed by the addition of 50/xl of SIV 
gpl4 0 (Repligen, 5/ig/ml) . In the mixed lymphocyte 
cultures, SOjxl containing 1 x 10 5 irradiated C8166 cells 
(7500 R) or PBMC from a naive monkey J7 (2500 R) were added 
as stimulating antigen. 

10 The cultures were incubated at 3V C in a humidified 

C0 2 incubator for 5 days and were pulsed with 1/iCi/well 
3 H-thyraidine (Amersham, specific activity 25Ci/mmol) during 
the final 6 hr of incubation. Cultures in triplicates were 
harvested on an automatic cell harvester (LKB, Sweden) and 

15 radioactivity counted in a /J counter (LKB f Betaplate f 
Sweden). In the adsorption experiments, 700/xl of 1:40 
diluted monkey sera were incubated with 10 7 P815 or P815- 
Al cells followed by a second incubation with 10 7 P815 or 
P815-B27 cells respectively. 

The preabsorbed sera were filtered (0.22jm) and 
appropriately diluted before adding to the cultures. The 
results are shown in Table 2. Each value represents mean + 
1 SEM, N=3. Those values showing >7 5% inhibition are 
indicated in bold type. Similar results were also obtained 
with other sera and monkey PBMC. 
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Table 2 



Antibody 



[ H]Tx3R incorporation 



C8166 



(cpn x 10 J ) 



J7 PBMC 



rgpl40 



Exnt. l 
None 
1181 (P) 



J140 (P) 



J139 (NP) 



1:320 

1:640 

1:2560 

1:320 

1:640 

1:2560 

1:320 

1:640 



200.0 ± 12.4 
7.5 ± 1.0 
28.2 ± 5.4 
149.4 ± 4.3 
8.3 + 1.0 . 
48.4 ± 1.0 
151.9 ± 7.6 

152.1 ± 2.1 
152.6 ± 20.6 



137.8 ± 6.7 
129.3 ± 4.3 

141.6 ± 20.1 

132.9 ± 2.7 

116.7 ± 10.8 
113.6 ± 9.6 
118.2 ± 5.4 
106.0 ±1.1 

134.8 ± 17.4 



16.1 ± 2.0 
14.5 ± 2.9 

ND 
ND 

13.3 ± 3.1 
ND 
ND 

12.7 ± 0.3 
ND 



ExPt. 2 

None 

1181 



I181+p815-Al 
+P815-B27 





93.1 


+ 


3.0 


1:320 


11.3 


+ 


1.3 


1:640 


40.6 


+ 


7.8 


1:2560 


57.5 


+ 


1.9 


1:320 


65.5 


+ 


10.1 


1:640 


77.3 


-i- 


11.5 


1:2560 


84.3 


+ 


5.5 


1:320 


20.5 


± 


1.2 


1:640 


56.6 


+ 


6.0 


1:2560 


67.9 


+ 


6.5 
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4. Inhibition of PH A, 0KT3 or Antigen-driven Human T 
Cell Proliferati on bv Sera from Protected Monkevs 

Human PBMC were isolated from defibrinated 
blood (obtained from an individual vaccinated 4 times with 
botulinum toxoid) by centrif ugation on Histopaque (SIGMA) 
gradients. The assay for T cell proliferation is 
essentially the same as in Table 2 except that 
Phytohaemagglutinin (PHA, Wellcome Diagnostics, 11/ig/ml) or 
botulinum toxoid (obtained from Dr. D. Sesardic, 2.5Mg/ml) 
or purified 0KT3 (5ng/ml) were used to stimulate the T 
cells. Ascites fluid of mAbs W6/32 and ADP 314 (anti-HIV-1 
p55/p24) were also used as control antibodies. The 
cultures were incubated for 3 days in the case of cultures 
with PHA or OKT3 and 5 days with antigen. The results are 
shown in Table 3. Each value represents mean + 1 SEM, N=3. 
Those values showing >75% inhibition are indicated in bold 
type. Similar results were also obtained with other monkey 
sera. Control monkey J14 2 was vaccinated with RIBI adjuvant 
only. 
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Table 3 



Antibody 

Exot. 1 
None 
W6/32 



ADP314 
1180 (P) 



1181 (P) 



Preinnune 
J142 (NP) 



Expt. 2 
None 
1181 (P) 

J141 (P) 



J139 (NP) 



1:800 

1:4000 

1:800 

1:3200 

1:12800 

1:800 

1:3200 



[ H]WR incorporation 
(cpn x 10 3 ) 





PHA 


OKT3 


BIxD 




1 42.0 ± 4.3 


1 7S n + o n 1 




1:400 


1 1.5 ± 0.1 


1 O 1 *> -#- n m 1 




1:2000 


12.7 ± 2.0 


1 n ah + n i "> 1 




1:10000 


1 40.6 ± 1.3 


1 A*y n + *5 o 1 
1 H£. . u x ^ . o 1 




1:400 


33.1 ± 3.0 


70.1 ± 2.1 




1:800 


4.4 ± 0.8 


0.47 ± 0.04 




1:4000 


41.6 ± 3.0 


9.17 ± 3.7 




1:20000 


32.3 + 1.9 


45.81 ± 2.8 




1:800 


0.3 ± 0.1 


0.24 ± 0.02 




1:4000 


22.7 ± 4.0 


1.56 ± 0.37 




1:20000 


45.7 ± 10.8 


31.77 ± 2.1 




1:800 


43.5 ± 10.4 


80.57 ± 2.2 




1:800 


55.0 ± 10.4 


83.07 ± 4.6 





23.4 ± 2.0 
ND 
ND 

0.63 ± 0.1 
4.23 ± 0.6 

ND 

9.18 ± 1.1 
21.5 ± 1.5 



19.3 ± 3.4 
0.3 ± 0.1 
18.2 + 1.2 
4.6 ± 1.9 
12-.7 ± l.i 

19.1 ± 3.3 

16.2 ± 0.8 
17.8 ± 3.5 
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5 • Discussion 

Radioimmune precipitation of 35 S-methionine labelled 
C8166 cell lysate with the monkey sera demonstrate that all 
the sera from protected but not from unprotected monkeys 
recognise two major protein bands, 12 and 44kDa (Fig. la) . 
These bands were precipitated by sera from all the 
protected animals in the three vaccine groups but not by 
their preimmune sera. Blocking experiments were carried 
out with 35 S-methionine labelled C8166 cell lysate by pre- 
precipitation with serum from protected monkeys followed by 
precipitation with mAb K6/32 (specific for a monomorphic 
determinant on human MHC class I molecule HLA-A, - B, -C> . 
Alternatively, the lysate was pre-precipitated with rabbit 
anti-£ 2 m (the 0 chain of HLA class I molecule) followed by 
precipitation with serum from protected monkeys. 

Results shown in Fig. lb demonstrate that the 12 and 
the 44kDa bands are 0 2 m and the heavy (h) chain of HLA 
class I molecule respectively. Flow cytometry analysis also 
shows that sera from protected monkeys recognised a murine 
cell line (P815) transfected with human HLA class I B27 
(Fig le) ; mean antibody titre of protected monkeys was 
log 10 3.1 + 0.13 (N=32) , and of the unprotected group was 
1.86 + 0.09 (N=ll) , P< 0.0005. The intensity and mass of 
the bands around the 44kDa region precipitated by sera from 
some protected monkeys (Fig. la) suggest that other T cell 
surface proteins with similar molecular weights such as 
CD28 (44kDa) , CD2 (Til, 50kDa) and actin (44kDa) may also 
be recognised. 

However, the sera from protected monkeys vaccinated 
with purified SIVmac 251 virus do not contain anti-CD2 
(Fig. lc) or anti-CD28 antibodies (data not shown) . The 
sera from protected monkeys did not precipitate the a-chain 
or the /3-chain of the class I molecule of 35 S-methionine 
labelled, Herpes papio -transf ormed monkey B lymphoblastoid 
cell lines (Fig. Id) f suggesting that the anti-human class 
I antibodies in the sera are directed at polymorphic 
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regions of the human HLA class I molecule. 

The high levels of anti-human HLA class I antibody 
induced in protected monkeys vaccinated with purified 
SIVmac 251 virus suggest that the purified virus 
preparation may contain HLA class I antigen. Our ELISA 
results (Table 1) confirm that the partially purified 
SIVmac 251 virus preparation used for immunisation, and a 
HIV vaccine preparation (GB8) , contain a HLA class I 
molecule and, additionally, CD3 , a T cell antigen forming 
part of the T cell receptor (TcR) complex, but little or no 
detectable class II, CD4 , CD2 or CD28 antigens. However, 
sera from protected monkeys were not able to precipitate ' 
any bands depicting the CD3 7-, 5-, e-, t>~, and r?- chains 
(26, 20 and 16kDa) , (Fig. la) indicating that CD3 was 
poorly immunogenic in these monkeys that the level of anti- 
CD3, if present .is below the limit of our assay system. 

Several reports have shown that mAb to HIA class I 
heavy chain or to 0 2 m can inhibit T cell proliferation and 
activation in vitro 11 ' 19 . In addition, these antibodies are 
able to inhibit HIV replication iji vitro 20 " 22 . We : 
investigated the effect of sera from protected and 
unprotected monkeys on the proliferative response of 
peripheral blood T cells from monkeys to irradiated C8166 
cells or monkey PMBC or a recombinant SIV antigen (rgpl4 0) 
In vitro (Table 2). Sera from unprotected monkeys had no 
effect on any of the proliferative responses. Although 
sera from protected monkeys had no effect on the 
proliferative responses to irradiated monkey cells* or 
rgpl4 0, they were strongly inhibitory to the proliferative 
response of monkey T cells to C3166 cells. The inhibitory 
effect of the sera was significantly removed by adsorption 
with P815 cells transfected with human HIA class I genes 
(Al and B27) but not with P815 cells alone (Table 2). 

We also investigated the effect of the sera from 
protected monkeys on the proliferative responses of human 
peripheral blood T cells to phytohaemagglutinin (PHA) , 
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anti-CD3 antibody (OK3) and a specific antigen, botulinum 
toxoid (BTxd) (Table 3) - Sera from unprotected monkeys had 
no effect on the antigen-specific proliferation, and only a 
weak inhibitory effect (J13 9) , vaccinated with SIV) on 
CKT3 -driven response at high concentrations. In contrast, 
sera from protected monkeys and the mAb W6/32 strongly 
inhibited all these response. The inhibitory effects of 
these sera were again removed by adsorption with P815 cells 
transfected with human HLA class I genes (Al and B27) (data 
not shown) . 

Our results demonstrate a direct correlation between 
antibody response to HLA class I antigen and protection 6f 
monkeys from SIVmac 251 (grown in C8166 cells) infection. 
The precise mechanism of the possible protection by this 
antibody is at present unclear. It may be that the 
antibody reacts with the class I antigens in the virus 
envelope and thereby blocks the interaction of gpl20 with 
the CD4 determinants on the target cells by steric 
hindrance. However, this seems unlikely since sera from 
protected monkeys did not block the binding of live SIV to 
CD4 -bearing human T cells 23 . 

Furthermore, sera of unprotected monkeys contain high 
levels of specific anti-SIV antibody 3 ^* 6 » 23 t 2A indicating 
that blocking virus-CD4 interaction alone may not be a 
major protective mechanism in the present system. The 
presence of high levels of SIV-specific antibody in 
unprotected monkeys also argues against the notion that 
cross reaction between class I antigens and lentivirus may 
play an important role in protection against SIV 
infection 25 . 

However, it does not rule out the possibility that 
specific neutralising antibody could protect monkeys 
against a homologous challenge infection with cloned SIV 26 . 
It is also unlikely that anti-CD4 antibody plays a 
significant role in the present system since no anti-CD4 
antibody was detected in the sera of protected monkeys by 
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flow cytometry (data not shown) , nor is CD4 antigen present 
in the SIV virus preparation (Table 1) . m contrast to a 
previous report 27 , we failed to detect class II antigens in 
our SIV virus preparation. This may be due to the 
different procedures used in purifying the viruses. 

Our data suggest that the anti-class I antibody may 
contribute towards the protection against SIV infection by 
down-regulating T cell activation, which is known to be 
required for HIV replication This is consistent with 

previous reports that anti-class I antibody can prevent HIV 
replication in human PMBC 20 " 22 . The precise mechanism by 
which anti-class I antibodies down regulate T cell 
activation is unknown. They may act by inhibiting monocyte 
antigen presentation. Therefore when protected monkeys 
were challenged with SIV preparations containing human 
class I antigens, the anti-human class I antibody could 
bind and effectively block these antigens from reacting 
with the monkey antigen presenting cells, thereby 
preventing the dominating xenogenic activation (>lOx higher 
than anti-SIV response, Table 2) of T cells and hence 
inhibiting virus replication. 

Since the anti-human class I antibody does not cross- 
react with the monkey class I antigens (Fig. id) , at would 
not block the monkey class I antigens (present in SIV grown 
in. monkey cells) from binding to the monkey antigen 
presenting cells (Table 2) when the vaccinated monkeys were 
challenged with that virus. Thus there is no down- 
regulation of allogenic activation and so virus replication 
, is not inhibited. This may explain the finding that 
vaccinated monkeys were not protected against challenge 
infection with SIV grown in monkey cells *" 6 . 

Another way by which anti-class I antibody can down- 
regulate T cell activation is by acting directly on the 
class I molecules on T cells 19 . The anti-human class I 
antibody from protected monkeys would not be expected to 
down-regulate the activation of monkey T cells induced by 
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specific antigen by this route, because of the lack of 
cross-reactivity between the antibody and monkey class I 
antigens on monkey T cells. Since SIV antigen induced 
activation is at least 10X weaker than xenogenic or 
allogenic activation (Table 2), the T cell activation so 
induced may not be sufficient to support adequate virus 
replication to infect the monkeys. However, the antibody 
would be expected to strongly inhibit the activation of 
human T cells to specific antigens or mitogens. This is 
indeed the case in experiments presented in Table 3. The 
finding suggests that anti-human HIA class I antibodies may 
be useful in immunotherapy against HIV infection. 

Although our data suggest that the anti-class I 
antibody contributes towards the resistance to SIV 
infection in CD4* T lymphocytes, it may not have an effect 
on the infection of monocytes. In any case, the virus is 
not expected to replicate extensively in these cells, and 
virus grown in T cells or PHA activated PBMC would only 
infect the homologous cell type 35 . 

EXAMPLE 2 

Four macaques were vaccinated with a mixture of 
murine P815 cells transfected with HLA class I (B27) and 
purified HLA Al and B8 (the haplotype of C8166 cells) from 
a human B cell line as immunogen and using GMDP formulated 
with squalane and pluronic-in-water emulsion as adjuvant. 
Control monkeys were immunised with P815 cells and 
adjuvant. After the second vaccination, all 4 vaccinees 
showed good antibody response (>1/120) by flow cytometry on 
P815-B27 cells and on the human B cell line from which the 
HLA immunogen was prepared. Control animals had antibody 
titres of <l/30. After the third vaccination, the antibody 
titres in the vaccinees increased further to >1/1920 when 
assayed by flow cytometry on both P815-B27 and C8166 cells. 
The antibody titre in control animals remained at <l/30. 
Using radioimmunoassay with purified HLA I adsorbed to 



WO 94/01 130 



PCT/GB93/01459 



- 17 - 

plastic, the vaccinees had antibody titres of 1/120 - 1/480 
whereas that of control animals and prebleeds was <i/30. 
Sera from the vaccinees but not the control animals were 
also shown to bind to the SIV virus envelope as 
demonstrated by immuno-gold labelling under electron 
microscopy. 
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CLAIMS 

1. A major histocompatibility complex class I 
antigen for use in a method of treatment of the human or 
animal body by therapy, 

2 . An antigen according to claim 1 for use as a 
vaccine against an immunodeficiency virus. 

3. An antigen according to claim 2, wherein the 
virus is a human immunodeficiency virus (HIV). 

4 . An antigen according to claim 3 , wherein the 
virus is HIV-l. 

5. An antigen according to claim 3, wherein the 
virus is HIV-2. 

6. An antigen according to any one of the 
preceding claims, which is a human class I antigen. 

7. An antigen according to claim 6, which is a 
HLA-A, HLA-B or HLA-C antigen or p z microglobulin. 

8. A pharmaceutical composition comprising a 
pharmaceutically acceptable carrier or diluent and, as 
active ingredient, a major histocompatibility complex class 
I antigen. 

9. Use of a major histocompatibility complex class 
I antigen in the manufacture of a medicament for use as a 
vaccine against an immunodeficiency virus. 

10. A method of vaccinating a host against an 
immunodeficiency virus, which method comprises 
administering to the host an effective amount of a major 
histocompability complex class I antigen. 

11. An agent useful as a vaccine against an 
immunodeficiency virus, which agent comprises a major 
histocompatibility class I antigen. 
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